The role of acidogenic diets and beta-hydroxybutyate on lymphocyte proliferation and serum antibody response against bovine respiratory viruses in Holstein steers.
Acidogenic diets were evaluated for their effects on lymphocyte proliferation in response to Staphylococcus aureus exotoxin B (SEB), and specific lymphocyte proliferation and serum-neutralizing antibody titers to four bovine respiratory viruses in vitro. Four Holstein steer calves, with an average weight of 213 +/- 42 kg, were fed a basal (control) diet consisting of 49% forage and 51% concentrate (DM basis), with 15% CP (on a DM basis). Three additional treatment diets were used: 1) the basal diet supplemented with 700 mL/d of butylene glycol (BG) to induce ketoacidosis by increasing blood beta-hydroxybutyate (BHBA); 2) the basal diet supplemented with 1.2 +/- 0.1 kg/d of anionic salts (AS; Soychor 16.7, West Central Soy, Ralston, IA) to induce a metabolic acidosis; and 3) the basal diet with all forage replaced by finely ground corn and soybean meal blended to provide 15% CP (HG), to induce lactic acidosis. The calves were fed each diet for 21 d in a 4 x 4 Latin square design. Blood samples were collected on d 18, 19, and 20 of each 21-d period and analyzed for pH; concentrations of BHBA; in vitro lymphocyte proliferation to SEB, bovine viral diarrhea virus (BVDV), bovine respiratory syncytial virus (BRSV), parainfluenza-3 (PI-3), and bovine herpesvirus-1 (BHV-1); and titers of serum-neutralizing antibodies against the four viruses. Following treatment, the average pH of the serum samples was 7.38 for calves fed the control diet, 7.37 for the BG treatment, and 7.36 for the HG treatment, and was decreased (P < 0.05) to 7.33 for the AS treatment. All acidogenic diets decreased lymphocyte response to SEB (P < 0.05). The lymphocyte proliferative response, however, of each virus showed a different pattern of interaction with the three acidogenic diets tested. The AS diet was associated with increased lymphocyte proliferative response to BVDV and BRSV (P < 0.01) and increased serum neutralization titers to BHV-1 (P < 0.05). In calves fed the BHBA-inducing diet (BG), an increase in lymphocyte proliferation to BRSV was observed (P < 0.05). A similar relationship to blood BHBA concentration was not observed with the lymphocyte proliferation to BVDV, PI-3, or BHV-1. Titers of serum-neutralizing antibody against PI3 (P < 0.05) and BHV-1 (P < 0.01) were negatively correlated with blood pH, and titers of serum neutralizing antibodies to BHV-1 were negatively correlated to elevated circulating concentrations of BHBA (P < 0.05).